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CONVERTING DEVICE, AND COLOR CONVERTING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable completely 
reversible color conversion by integer operation of 
predictable precision. 

SOLUTION: This forward converting device performs 
forward color conversion for respective (n)-bit RGB 
inputs by a *2 block 301, adders 302 and 305, 
subtracters 303 and 304, and a block 306 and sends 
out an (n)-bit Yrev output and (n+1)-bit Urev and Vrev 
outputs. Those conversion outputs are inputted to, for 
example, a nonlossy coder, which compresses and 
then expands them to reproduce the original (n)-bit 
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RGB data by inversely converting the expanded data. Rounding up and off generated 
in the forward conversion is compensated by the inverse converting process, so errors 
are not accumulated even when the compression and expansion are repeated. 
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1 as* 43s 1 ; mm 1 a*x# 
»2A*t»tw*J:ofciHi8*i. mmix^mm 
2\tthm.Lx&4<m&zm.t&'& 1 <^«* 
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B) LjWfcMlfcK Hifc4G&l/4Yrev{±, -?-fl£> 
t'>yMClB-L&v\ Jfcfc, i^Drtfct^An (MO 

(U^+V^ =e)mod4 



[0039] 
[0040] 



:tuzm± o £»< z t ire* h . 



[0024] 
[H2] 



[0025] %m^itmi>m^mi^m±.ifxm 

[0026] JUtoXiZmTtftfm^tilb l/tfc. 

[00 27] 
[ISU2J 



G = Y 



rev 



+v 

rev rev 



B = V rev +G 

[00283^ <r&w*m&f> it^$ mmwtm . 

*-fifc*a»4>*W>4. 

[0029 3 
[mi 33 

_ R+2G+B 

rev 

[0030] io^i*HSHkifflV^»^<Jc<oJ: d ic< 

[003 13 
[»14] 

(1) 

Urev t Vrev^itoMtl i: d&&HM>tLl . 
[00343 
[f&15] 

(2) 

[00363 
[»163 

(3) 

D) 4<0|«ftS:jiffl1-*. -ttubh. 
[00383 
[fU7] 



(4) 



[»183 



(8) 
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e = (U 



wv +V rev )mod4 



(5) 



[0041] ft-hW)Wke **+*3«teJhlE ( 3 ) * [0042] 
£ftW&b.VWXl£%&. [»19] 



4G = 4Y rev -(U rev +V rev 

[004 3] (6)&0miL*4"CmiZ.btZi 
<0. **WfcLSBS:#»frr&. t^bh. UrevfcVr 
evcD2ocr>LSB£0-CKfct-&. £Lt\ .rc7)5t£G 

[0044] 
UR2 0] 



G= Y 



rev 



-(U rev +V rev )mod4) (6) 

[0049] *%HJ<7)7 * 7- KSMOHtttfftffijft 

[0050] 
[&23] 

R+2G+BJ 



[0045] an^mswiKtjv^'Ctt. *&iwi<jw>fes 

[0046] 
MK2 1] 



0.25 


0.5 


0.25 


-0.5 


L0 


-0.5 


1.0 


0.0 


-L0 



[0047] 
[00483 
1*2 2] 



Y = 



U = 



R -f 2G + B 
4 

-R+2G-B 



u 



rev 

V rev =R-B 

[005 1 ] «BM!tH\ Gjftftfrttftfcft^f&ffilfttt 

#{4Yrev+ ( Urev+ x ) /2 £SU\ ftfc'U LU 

[0052] 
[Hi] 



V = R-B 



LSB(U,J 


LSB(V W ) 


Lookup Value 


G 


0 


0 


0 


Y rev + (U rev + 0)/2 


1 


0 


1 


Y re v + (Urev + l)/2 


0 


1 


2 


V rev + (U rev + 2)/2 


1 


1 


1 


Y rev + 01^ + 1) /2 



[00 53] fcfc, ifB-f-TVUten^y^oaOA 

[0054] x-7> 1 *»6G£:jM>fca, Rfc Bttfc 

[0055] 
[$24] 



R-G-U_+[£-l| 

[0056] mt&.nw%*mi-tit:to. y *v- h 
8RHS:#JS Lawn* srfc&i,*. 
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[00 57] 
[»25] 



Y = 
rev 



R+2G+B 



-R+2G-B 



V rev =R-B 

R+2G+B = 4Y W +e 

[00 603 ;iTi#a<ofr^«omne = o. i. 

2. 3T*S. 

-R+2G-B = 2U rev +f 

[0062] £dT2#B«0fJt>fl)9iUif = 0, IT 

R-B = Y rev 

rev 

[00 64] (8) ftb (9) sS£JII*-*-4i:<K 

2G-2B = 2U lw +V rev +f 

[00 66] 2#B<0*T%flJ9K2fti. flfaWf-^Tfll 
■TC* 5«T, ( Vrev ) M O D 2 fcRjeSJl* . 
[0067] (7)5tfc <8)**»*-*fc. iJWS* 

4G = 4Y rev +2U rev +e+f 

[00 69] efc f OLSBJ4H-T**. flSltf^X 

[0070] isa^T^oifiH^^T)5?<t. & 

[0071] 
1*3 1] 



[0 0 58] Ztlt><7&Hi#p>£i£m<Z.kiP?Z 

I. 

[0059] 
1*2 6] 



(7) 



(8) 



(9) 



(10) 



G= Y + 



2U«v + e + f 



[006 1 ] 
[»273 



[0063] 
[»28] 



[0065] 
[ft29] 



[0068] 
[»30] 

(11) 

e = (-2U rev -f)MOD4 

[0072] *l/C, Urevfcf(4Ht:4h&»oTV^, 
efcf jWh&^fctf)?. Gt«ftWjf, 
[007 3] 
[»323 

rev rs 

:Y + — 2— 

rev ^ - 



[0074] fcfc*. *l/C. LUTSrfiJffltt (e+ [0075] 

f ) / 2 

VrevCOLSB = 0 =>f = 0&£>{f s (2Urev+e)/4 (12) 
Urev£>LSB = 0$r4>tf. e = 0=>0 (LUTf) 
UrevcOLSB = l^A,(i\ e = 2=>l (LUTffl) 

Vrevtf>LSB = l=*f = 1, *LT 

Urevtf)LSB = 0*^Jf, e = 3, f + e = 4=>2 (LUTffi) 
Urev*)LSB = lfc&tf, e = 1 , f + e = 2=>l (LUTf) 
HE«iWlrtt->T1l6*i*RGB«i:YUV*o0!* 

[0076] 
[*2] 
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RGB 


YUV 


111 


100 


221 


101 


121 


110 


120 


111 


222 


200 


211 


1-11 



[00 7 7] Srfc, 

[0078] 

W3] 

m 

[00 79] li-iXfol. b^lMi. 

[0080] 

l*H ] 

L J 

[0081] itn^m^filip-yXAib^ti. O'Mi 
[0082] 

[0 08 3] WT^PSfflDiB^isv^T. nyta-^rt 
tblzft V ^htih ##T$> h. hhT)Vdl 'J X&ififo o 

&fct h zxtv Tx-h h . ^-f tv^fctn* 
as, ifi4><ofta»«iE«, ass, 

#£t*.yK «, KS. S^tf/k fflS, ft^fc 

[0084] l*»u in^wfflaaixswaofflsti^ 



9. ifc, *h.&«IMfcSTttfc6iifcJ|i&4«fct 

tefcfc^T, " S&S" " m%" " ttJT " fflJT " ft 
^" **ofl§IS«:fflvvcfft&S£i:{i v nyti-^ 

A^*U^l/^^*&v^iH«oflHBIB«9at. tit 

[oo85] *%?m. ^mm^Km^mfft 

n?? Ate J: 9 3fttnte!BfflXUjfffij£ Uz fc 0>?i>X 

w ^wwmizm^zhhTJuJv xj>RV0ttii. * 

mm^ij^Lti^w ^ixhn^^^y^zm^m 

^£l©E-rs*:£>tefe*&ro^ s y^mis^^fflL 

[0086] ^m^x^^wm 
m i ii^m^xT^-mmmco-/^ 

zay^f&M^XTUt. £S5 (gamut) vvi-yrxii 
t'Xt- 4 3 >-§£fiteil^T'# I. J: o te LXlirX 

z.Qp&mi'XTMi.. hmfen-e&mvT-? 
issymwrnzimth. 

[0 087] HltCfeV^T, X^f-v-M 0 K^7l 

o 2 , uyr y y?ir-9 1 o 3&v*# 1 1 1 cot a 

KiRGBr-^^^4tl»*^ ^^7l0 2(iRGB 

y?f-? 1 0 SURGBXttflS^fiSEBlO-f-^T* 
-?>d. *Xfl 1 lUtCYMr-* =5r*3. « 

2 oXti 3 ofcLtOr- ^ y S-fflv ^ I, i k tfx 

d*i4>^r-^y-A«^nf*i7*'7-Hfeffi 

lffiSftSBl0 4A, 104B, 104C, 104 

D, . . . £#tffeffJi^TAfcT-?£tt&-ri>. 
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W«8r<TfcJ:v>. 

[0088] £0*»9!^*?\Mife2iaT-**, % 

£iz*mx\ ^mmMx-mtax'^ ft x o iz^mt 
ft. ttch-h. %mixtz&^T-?*mmthc\ 

OTtf^t^fc LTi, LTV tfcr- 
-S, ^ t & o 

[ 0 0 8 9 ] 7 * 7- Y£gmm$s 1 0 4 A~ 1 0 4 

Dti, f-^^#a*tt3-^-i 0 5Af>m^itx'%- 

hXo^mth. i^3-^-l 0 5A(ilO 

v- Ywm&m i o 4 a~ i o 4 d mm^r- 
^a*tta-r-i o 5AT(7)&mmmz%z> 
biz%.®?&, ^a^ttn-^-i 05Amm. j 

PEG(7)im$&*y : ss JBIG, Lempel 

«mmmzx s tot* ft . 

[00 90] ^^*^^7.rA(i, £*ffe£PaT^E 

[0091] ^rfc, 7t7-Hfe^^JMI10 4A~ 
1 04Cti:9£BI$ft£fe£| B lT-?£ffifiiU -eo 

mzwmh ; t ft «t 3 tc. i 

0 5 Afixy3-r-a5fcT3-^-a5£irtf. $ /i> 
fc. #S*ttn-r-l 0 5A(i:, xyn-r-f 

[00 9 2] ^S&tt3-^-10 5AOttJ7Jt;t lo 
UUb^^ yA'-xfeSPa1^§s 1 0 6 A, 10 6B, 1 

0 6C, . . . <7)AMz%WiZti&. ZtittCDJyjt- 
^fe£fS£MI 1 0 6 A~ l 0 6 C{i, •feSrar- ? £ 
£&LT7*7-h'fe£[§i£Ji$5l 04A~1 04 C# - 
^tlXofc^7C<7)^^. Z^mz. 7*7-K^ 

ilft. ZVkolz. 7*7- Ffe^PJI^ts 1 0 4 A- 

1 0 4 D . a-?- 1 0 y^'-Xfe^^^fs 

io6a~i oecfr^&isxy-^Mi. 

[0093] A y^-Z&£mm$s 1 0 6A-1 0 6 
CcOtBWS, ;£g&4>tf£8l#§10 7A, 10 7B, 1 
0 7CC-?-ix^tIiELTi )t J:v\ £8S&10 7A~1 
0 7 Cte, WN'-xfe^^miff 1 0 6 A~ 1 0 6 C 

wax t - ? £ v-xr^ai^a^ffl » bhhmwm 

mm* i o 7 a- i o 7 atmwmcD^m^f 
o. c\<r)&m&$±u^-vi-yyx\$mv>&^mmi> 
Kit&mmmx'hbd. mm-thmz^-^^ v 
m,t>m&m^ x^z>%t>tf. 7*7- ve&mmi 
(io4) (Dmzmmnxr^ 3 y<D&ms. ( 1 2 0 ) 



£ff?.rfc#-e#ft. 

[0094 ] 1 0 7 AcoatSTJti t*r*T 4 X7*b 

-< 1 o&kzfflgtzixh. mmi 0 7Bcom^(i. r- 

^C7)A-H3t- • tVa7;ufi3EHji£t67->jy? 
/3h'71 0 9fcJtH£*lft. £MS1 0 7C<9tij7J{2 
7^;UAffi^l 10Wggg£ixft. A^V-xc7)^i: 
[a) t < , t'7.t 1 Ic* Ur «k 0 1 

[ 0 0 9 5 ] #>*>ft yXfAlt Hfl5n D nft?K II 

Mft ($UtfMilJfl&) > 7°UrUX( P re-pres 

s) , l/y/'jy/^ < >y?x, -feffil^xrA 

(Applett«7)ColorSync^XTA (j£g) , Kodakft 
^Precious ColorvXT-^ (ffiM) . EF IttOCM 

Si/7.TA (^g) W) <7)ftmzm%EM. ?y?J 
7^XS^7h*5- (spot color) , Pfflfy 

[0096] H2{ia^tt^XrASr^-r. 
^fAlt Hlco^*i*ttvXrAi:|5H;^S5r#< 
fc/it, ^M^tt^-r-l 0 5A(±ffl^ttn- 

^-io5Btcg#^i.^>ii-cv^.>c7)ii)ms, 

^h'T^, V;l^f-^r-fT, nri/JlVijtv , JPEG 
ffifiSi/Ar^ ^h;l*H:. 757^M 7x 

[0097] *%W<0&g.ffiV7'i/ATJ><7)Mm 

t^*> . 7 * 7- H ^mettc-tTJ 0 ±tf X\tm *) Ttftf 
^tXi>. ZixMyrt-AmkZ'fioWzffitt&X- 

[0098] ±Wfi^jfe J: a Wjijxyn-f^ 

oa7cr-^*f^Oai115»J«:'f ft. Ei«i5«xy3 
[ 0 0 9 9 ] JEffi • My^fA^f-^lili 

m.coi>cox'h^ 0 . -mmx'tir-mr turn 
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[01 003 .*JW§tc*$wc» xyn-f'-r y^USX/ 

[oion *^BB^7^-«7-H^«iga&^';^'-^ 

H4 (4 bu^SI l mmmcoy * 7- HSaftSgB<DHW^)7* 
n7?B?*4. 04^-r7=r7-H^m^g{±. ft 

[0 10 2] B4fc*$tvC, 7*!7-l*S8M3 0 0 
(43o<0A7JR, G, Bt»t>, 3otf>ai+jYrev, Ur 
ev&tfVrev Srffl"T. -WtWCtt, R, G, Bct^SA 

(WAtflO. 11, ... 32. . . )OA7lffltfii 
J*W4£i:fcT**. RGBAM8t' 7 h^, Y 
revtlj;f}(48 t'-y h t* 0 . Urevt Vrevc7)aj;f]t49 1' 
•y 

[0 1 03] 7*7-K3SBS§£B3 0 0(4. x27'o-y 
730 1. JPJWS30 2. 3 0 5, *JK»3 0 3. 3 0 
4, -4 7o-y7 3 0 6#>£>&6. -IBtWtti, **l 

t^* ^ ->T^-^*'7X7^^^^{5i:^i:W^>^V\ 
[0 104] X27n-y7 3 0 l(4nt'-y|-£)GA7J£ 
2fl&-f * . -HJfcWCJi. X 2 7*D >y 7 3 0 1 14. n t 
7 h 1 t'-y ^'(+£^7 h L ( t'-y h jflfe ( M S 
B) (LSB) ^ffi^SiiTV^iS^) 

Mt6y7hDy'7;^(>^. 5/7MS*ttn + l 
h* -y h 0 . i *Ui JUgfs 3 0 5 tf)— OOATJ'XjI h 

*u. 

[0 1 0 5] jD»:2s3 0 2(4nt'-y h?)RA7J&nt-y 
H&BAAfcftflrU (n+1 ) h'-y bCOtitflZfti'. 
ftl£3g3 0 2<T) ( n + 1 ). t'-y hffl;W4. flnllfS3 0 5 
£4 0 . x 2 7 n -y ? 3 0 1 OH}* £ JnUSftS . flng 
IS3 0 5?)!il7JJ4 (n + 2) t'-yMSrt'&D. -il(4- 
4 7'n -y 7 3 0 6 OAflCSMStSfl* . 

[0 10 6] H-4 7*o-y7 3 0 6(4 (n + 2) t'-y HA 
**4TW5. nt'-y h<7)ffi7J£&£-ri>. :«nt*7 
Mti7J(47 * 7- h'£&SgB 3 0 0 c7)YreviU^ t & 
4. 

[0107] -HitW"Cli, -5- 4 7o -y 7 3 0 6(4^7 
hDyvm^D. M§3§3 0 5<OJti+j£2t'-y h£ 



^7h^&ZtlZ£ mni'ffd (t'-yh#£ (MS 
B)Kt(LSB) ^E^i$ilTV^^) . 
[0 108] «IS3 0 3lint'7 KORATJJ^n t' 
•yh<7)GA7j£3l#ff-fl>.rtl;:4 9. 7*7-F£8S 
Sa3 0 0OUrevaj***t (n+1 ) t'-y HRfciiJ 
•f. 

[0 109] «^3 04(int'-y hc7)BA^*^nt' 
•yh<DGA7J£3l#g-fl>i<!:l;:4 9, 7*7-K£g| 
§£83 0 00 ( n +l ) t'-y h COiiJTJ £?&4"t *. £<D 
JDWS3 0 4.^) (n+l) t'-y h ^{47*7- 
3 0 0OVrevtb^S:a-r. 

[ 0 1 1 0 ] 7 * 7- FffltSI 3 0 0 T4*S*lfcY 
rev. Urev, Vrev{iJ7Jl4. ftlflifcttXIiJIfefetti'.Xf' 
A<7)ESS£ff5 ^X-fAXtilSflt^iM^^S^t Uift 

H„ 3Xnt'-y hCOA**»4>3Xn + 2t*-y h<7)tB^^' 

[oin] m5n*mi<7)mmi?mm?>4 v*- 

0(4G, R, Bft&i&jutl. 

[01 1 23 H5fc*jv^T. 4y><-xm*!m32o 

(4JDEH3 12, 3 14, 3 15. H-47n-y73 1 
3 . $3tf§3 1 O&tf 7 U 7/oy-y 7 3 11,31 
6, 3 17*»&3r4. >7<-*gSft§SB3 2 0(4 
YrevA^I. UrevA^&t/VrevATJ^fim 1 ) , Gj£ 
Rjfi*ftt^B|ft»i3SMW-i. -lOtWCttYrev 
Urevj&ft, Vrevjfcft(4**veflnt'-y n + 
1 t'-y n+ 1 t'-y bfrbKi. -IQtWCtt n = 8 

[0113] JH»:g|3 1 2(4UrevA7J£ YrevATJ^JP 
«L, (n+l ) t'-y hcDttSTl^m-To i?) (n+l ) 
ffi^H4+4 7n-y73 1 3^4oT4T'SiJ0a$iil>. 
-mmtii. -47D-y73 13t4. n+l t'-y VX 
7J 2 t* -y h i/ 7 h LTSfJ 0 ttfcfif 3 v- 7 h D ^ -y 
7*^=5:1) (t'-yh^'t (MSB) (LSB) a, 

Se?iJ$nTV^^) . DBHi'3 1 OWoT, -47 
n-y7 3 1 3<oaiAYrevA*J: l 5^l*«S*l6. « 
«»3 1 0 Officii ( n+l) t'-y h»-e*o, iWi 
7 «J 77ny' 7 7 3 1 1 fcA*$*l-S. -^«T(4. 
7 'J -yrny'-y 7 3 1 1(4. Jd£XJ4«££?t oT ( n 
+ 1 ) t'-y hft£%*«W (te(42 5 6 ) izffl LEO 
^i:t4 0. -fyA-^^3 2 0^til^t LTnt'-y 
hcOG^^^-tl, . flifcjr. 8 t'-y hC7 U «y ty 
A7J* { O*)lc7)t^(4ai7]{4OT'J)0. A 
7]^'2 5 54 0A^V^#(3i4ttS73(42 5 5t-$>0. * 
WJW^i: #t{4ffi*{4A7Ji:^Lv^ 

[0114] JD®S!3 1 4(4UrevA^^M»Ss3 1 0 

co&jibtimi. (n+2) t'-y K£7)ta^^ai-r. 7u 

7roy'7 7 3 1 6(4. ( n + 2 ) t'-y hftJ-iJfS^Offi 
«tJ¥Latfifc(cJ:0. -f>'A*-x3aaSIB3 2 0*> 
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[0115] tmHs3 1 5ttVrevXjl*®n%3 2 0 
Oftjlttmi. (n + 2) t'-y MSt^ttS^-r^. ?'J 
y7-oi/'-y^3 1 7i4, ^fy^'-^^g3 2 0<7)B 

j&frttj u n t' -y m z m^j-t 4 . 
[0116] _bte-r wx'-^j^gct^T. 

# jcu . jnjwfiw)aj*w n t 7 4 a a>£ , ? y 

fl, UrevAaatfVnwA**^§ftTJtHfc*»t 

it) tASidtc-f htfr? U 7 7ny'7?^tl> 
4. 

[0117] *aHjitf>7 * 7- Hsuaaavu 
H6tii?ien2^)iCT£7)7 * Hsaanjio-ffiwT* 

[01 18] H6ICUVVC, 7*>7-KI8ftSSiE4 0 0 
J4R, G, B<7)3mAJj$:ft*>. Yrev, Urev, Vre 
■vtf)3O0)a};fj£$&£$-4. -|&ifi0lT{i. R. G, B 

MMWitflO. 11. ... 32, . . XVAXm 
lzffifctlZti>X'ZZ>, R, G, BA2)#8t-y ho 
Yrevffl2U48t'-y hX'$>*) . Urevfli^li: Vrev 

[0 119] 7*7-F^$gK4 0 0f4. X27o-y 
?40 K 2A*^tBJW»4 0 2, 404. $g$§4 0 
5, 4 07, H-47'n'y?403#I^27'o-y?40 

F • i^MUOIBRSftitfrc. A-HWa^h 

[0 120] X27D 7 74 0 1linb'7bWA*5: 
SftJR 4 J: ^ fc*«3 ft . n h* >y h * 2 TM 0 ff-f 
4 . -*Jt0fCtt, X2/O7?4 0 1li. nt*7h$ 

y7fny'7 Ifrhtth (t*7h^£(MSB) 
(LSB) *J»l|$ft-0*4*£) . COs^hafg* 

(4 n + 1 tr-y hx-h 0 . Jn^H4 o 2<r>-mx-hW 

mn%4 0 5tf5-o<OA*tSSR§ft«. . 
[0 1 2 1] Jojrtl4 0 4(4nt'-y hORA^nt'-y 
hcDBX^tHmi. (n+1 ) t'-y bffi*t4t*. 
JD3HS4 0 4<7) ( n+1 ) t'-y htn;W4Jn»gM 0 20 
--o«0A*&tf**84 0 5<7)— 7<^)A*fc«aSft 
4. AlgSM 0 214200 ( n + 1 ) t'-y hAflfcJn* 
LT (n + 2) t*«yhifJ:fc«:f&4U £<0{jWjtt+47* 
n.y?40 3tf>A:fJfc««3ft4. v4/n 7 ?4 03 



(4. ( n + 2) t'-y hA**4TW9»L. nt'y 
hWilJl£mLtZ>, -mkMX'l*. +47ny?40 
3(4^7 hni/'v?*^ 1 ). n + 2 t'-y h££^2t* 
^b^^h-fSifctiOlftK^ffa (t'-yh#£ 

(msb) frt>* (lsb) *&mtix^&m&) . 

+ 4 7oy74 0 3c0nh'-yhtU^i4, 7*7-K£$ 
HB4 0 0<!0Yrev{tJ*i:*4. 

[0 1 22] $£§34 05(4, X 27a-y 7 4 0 lOn 
t'-y haj**»^tmJKS4 0 4?)n t'-y hffl*Sr?l&*'t 
4. M*ts4 0 5<^til7]<4n + 2t'-y H&»4>fc9, + 4 
7u-y^4 0 6<OA*fc««Sft*. 

[0123] + 27o-y?406(4. *tf> (n + 2) t* 
>y h A* £ 2 T« 0 . -*itWCJ4 . + 2 7o -y 
^4 0 6{4S"JOE2rff3^cOx7hoy-y^*^^0 

( n + 2 ) t'-y h 1 t* -y h fc't+^7 ^4 £ t lZ 

xmrnimmz (b'vW£(MSB)Ht 

(LSB) A«fl3iro***£) . i<o»Jlw*yiWi 

(n + 1) t'-y hHi^X'hO. ZtlliytV-Fmgi 
E4 0 0^Urevtt5^i^r4, 

[0124] M£84 0 7 f4n t' -y b RATJSr n t'-y h 
BXtikteML. (n + 1 ) \L'vhftj)Z%£.+%>. SB 
»H4 0 7c7) (n+1 ) t'-y hifiAttVreviBAfc* 

4. 

[0125] tmvmimkSBBti ix^tzx 3 7 

*"7-H3S«Bg»4 0 0(C4 O^lftSftfeYreva}*, 
Atctsv^JBBIB^ff d ^XrAX{4«fll^iM^ftl.*>t 

tft:5rV\ 3Xnt'-y h«A^K3Xn + 2t' 7 V<7) 

mMm^>ti^x\ : f^mm<v&km**m 

SE«aW»feft6. 

[0 1 263 07RVB8{4*»i»OifiE»2||ltW<O 

Ofeft^^f W'«-^Saai^7*o.y^HT*4. ClcO 
G«^«7cffl>f y^'- 7^^fi(4lirier- ~7)V l ( 
•y^T-y7r-7VP) fcflS-5"C»fM-ft. 08(4, R« 
^t>'B^^l7C^i6^-f >A*-^38WSji07*n -y 

[0 1 27 3 07^fc^T, >fyA'-Xtigl5 0 0 
(4NOTO>>-y^50 '1, ANDy-ha^'-y^5 0 
2,jDmH503, 505, +27n-y;7 5 04&tf? 

77DX7 ^506 a&»4>* 0 . YrevA^l , UrevA 
1J. VrevAASr*tK4«fcdfc««Sft4. Yrev^ 
^\ Urevjfi^. Vrev^{4^ft -fft n t'-y n+1 
t'-yb. n + 1 t'-y b*>^4. -HBHtfftCtt. n(48 

[0 1281 NOTDy'7^5 0 lttUrevAft^LS 

Vui?-y?5 0 2(4, UrevA^OKiKLSBt VrevA 
*^LSB*S»tW4«tdfc«SHlSft-CV^4. ANDf 
-hOx-y^5 0 2«0tli^*4, UrevA*«LSBfcte 
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&2tl~am$s 5 0 3 CO— 70A7] k%&. Wt» 5 0 

3(4. I<l^2t'7 hSrUrevATJfcjDjt-fS. 

J: 3 (C. Urev<9 L SB t Vrev^L S B tfUrevfcjD* 

3izX y )tHf>^tll^mt (n + 2) tf-yM*T*4. 
NOTDy'7^501, ANDy-hDi/'«y^5 0 2S, 
tfflo*S5 0 3fcL tt»LTf— y/Hfc*S*utJ:d 

[0 1 293 -2 7 - O-y?5 04f4jDm£S50 3O£n7j 

4 . -Hfifc<ylJ"C'(4 . v2/a 7 ?504 (4A7JO n + 2 

5/7hOy'^K^ ( b*«y htftE (MSB) ipt>$i 
(LSB) Aj2j(S<txv^*&) ; H-27'n-y?5 0 
4«aj*lin+ 1 t'-y hTft *) . ftdtft 5 0 5fc 1 O<0 
A*fctTWBS*l4. jD**i5 0 5tt, YrevA**) 
n t'-y h£ + 2 7"0 -y ? 5 0 4<0n + 1 t*«y htfJTJ tJP 

*u (n+2) t'-yhtn^^iiaj-r^. 

[0130] 7 'J -yro^'-y ? 5 0 6(4iD&3S5 0 5<0 
(n + 2) t'-y btfcfj£g(?lX9. Gatfj££lfc*4fc 

yXfAtfc^i^, HIIJHS5 0 5«oai^int*-y b£ 
Xfohofrh. 9 U 7Tny'7 ? 5 0 6««fifS-C*V^. 
L*»U «HS+fcYrevA*. UrevATJ&t/VrevA*! 

(MitfjEU^t^HS) fcA4 J: 3 
? II -y TUisy 9 50 6ff<£gX'h&. MUf, 8 t'-y 
MC? y Afl#0*if»<Oi:&ttiMj 
(40T'£>9. A?3#2 5 5J: DA#^i#£(4iiJ7J(42 
5'5T*9 , ZtltMnt & fcttatfJttA*l:*U\ 
[0131] n t'-y hflGtf4hWl7c3*lfc$r&Hr, 

8(4. ^i^^r-fWN'-^ssaesi^-wsrsrr. a 

8fcfclvC. >f y^-x^g§6 0 0(4jD«#§6 0 
1, 605. v2/O7;602, 604.MS2I60 
3, 6 06, 6 0 8. ?y-y7°ui/-y?607, 6 09 
*»fe=S:6. 4 yA-x»Dx7?6 0 OI4A*k 
CDGj£#. Uiwj£#&imevjfc#fcJGtTBjfc#£& 
£-f £. -HM"K'(4. UrevA^fcVrevA^ti ( n + 
1 ) t'-y mX%hi)K GA^t4nt'-y HrC*6. 
[0 132]-JP»»60 1tt (n+1) t*-yKAJj£l 
ttmiX (n + 2) tfyboeJ&SrifcaU 
li+27*n7?6 0 2fc»ttS*i4. 2 T'n -y ? 6 0 
214 (n + 2) t*vbA**2-CfOO*LT (n+1 ) 
t'-y hOttSSrtb U ^A»j|Ui«K»6 0 3C0-OC0 
A*fcS«3*l4 . -SWWCtt, + 2 7'u -y ^ 6 0 2 
(4 (n + 2) t'-y hA^^*^l t'-y h^yh-f&Zt 
lz£*)P\>on.Z'fr?i'7hv : Jv7frt>ti:h (t'-y h# 
£ (MSB) frte (LSB) ^ESIS^T^S* 



[ 0 1 3 3 ] M3t3s6 0 3tt+ 2 7o -y ? 6 0 2tf>aj7J 

t'-y hXh 0 . .Iii(4Mg£g6 0 8<0-o*)AAfc«« 
£*i£. 

[0134] «gft6 0 8UUrevA*Jfetffc«»»6 
0 3flaS:fc£WtK4J:3Cjm§ftT^&. $«SS6 
0 8(4«g§§6 0 3^iB**»feUpevA*«IS*-*-* 
■Ti^etO. (n + 3) t'-y K0|g||£iiMj , *£. iCO 
( n + 3 ) t'-y h<0*£3l(4? 'J y To y-y?60 9 £A 

hatfj£«£-f4. ?y>y7*Oiv*. ; , : ?6 0 9# 
(?y-yTo^'-y?6 07i) j&gfcSJUtfNi, 

[0 135] H-27'o-y?6 04(4 (n+1 ) t'-y 
Vrev A* fc®tW 0 . ^ £ 2 T#J 0 JW l» . -«t 
WCJi. ^-27*n-y^6 04(4VrevA^<7) (n+1 ) 

t'-y h §r*r^ i t'-y h i/7 h-ri. i t (c<k y Hdt^ffd 

y7hny7?M5:S (t'-y (MSB) 
(LSB) ^BE?iJ$tlTV^Ji^) . v27n 7 ;60 
4c0ttl7](4. JnJHS6 0 5fc:J:"5 nt'-yh^G^tjD 

tftfiSSil* ( n + 1 ) t'-y YX-ftX'foh. 
[0136] SSCS6 0 6t4VrevA**SJtKS i 0 
fcrSKSn. ^^JD*H6 0 5<7) ( n+ 1 ) t'-y hiH 
1)fre>tm+&. ZCDmcO&miZ. (n + 2 ) t*>y MS 

x-h y . ; h.u? y y rn y «, 9 e 0 7 *>Aflfc«83 

*14. ^y-y7°o^"-y^6 0 7(4. *«IS»tjEtV>« 
i«(2ff LS^. #4>itfcn t'-y HSrRjS^fc LTifclrr 
BU^J: d(C. ^ y 7/Oy'7? 6 0 7(4fe^m* { 

<£mx'%\\ 

[ 0 1 3 7 ] H9(4R , BE^fl7cffli7)-f y^-7ti 

mmm 0 0(4^117 0 1 , 704. tmm 0 2 , 

703. -^27'n-y?70 5, 706. ^'J-yTDy-/ 
^707, 708*^^1.. +2 7*n-y:7 7 0 5l4ffiiB 
<OJ;?(:A-K7^t-K • hi: lX$mt%l. 
Z<7)4V^-X$mmW.7 0 0\t. G^tUrev, Vr 
evA*fc«tTR, B*^4*"f4. G^(4nf-y 
UrevATli: VrevA7l(4n + 1 t'-y hft 

[0138] Gft^^JSSiuta. «^S7 0 1 (4U 

S7 0 3<7)-OOA7)^ai7J$n4. -HJI0lJT'(4. lS 
WS7 0 1^ffiWi (n + 2) t'-yMlre$>&. 
[0139] -2 7'n-y^7 0 5(4VrevA7J*2T'S'J 
y»L. * ^ife*(43D»S 7 0 3 <7)ft!!7J<D ATJ^ATl $ 
tl& . -UStWCIi. v27o7?70 5(4M^ i -5 
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^7hpy'7?^s. -mmmx-ii. -27n-y 

7 7 0 5 <7)&jM n h" 7 hRT* 4 . JD^H 7 0 3 tiM 
«S7 0 l<y)JfJ:ft£-H 2/n 7?7 0 5<0ffi*fc Jag-f 
S. -UNWCtt, Jn3lf§7 0 3<aili:&«i ( n + 3 ) t* 
7 hft"C*4. 7 U 77QX7?7 0 7(iJPJL5l7 0 3 

[0140] flDg§§7 0 2<iVrevA7j£ 1 tUmt 
WASH*. -WtWCIi, JflH*7 0 2«>aWJli (n 

+ 2) tvMBrc**. -2/07^70611 **>a 

**2T»U *<oe***JW»7 0 4MJ*"r6. - 
WfcWTtt. ^ 2^0 7^ 7 0 6{it»Jfi<0«fc 3*^7 h 

. -UttffirCtt. -5- 2 7n -y 7 7 0 6 tf>aj*tt ( n + 
1 ) VvhBfrttl. 

[0 14 1] $jrt§70 4J2, -s-27*D«y77 0 6<oai 

jimmm o i oaj**»^gi*Jw*.- wh»7 o 4 

c0tfcWi7 U 77oy7?7 0 8^i*<oill>. -SOifll 
XU. «»»7 0 4<oaj*lin+3t-y MRT*4. 
[ 0 1 4 2 ] 7 U 7Tay 7 7 7 0 8(iBj$#£ifI:fr*- 

ztf. mnm o An&xi? < n+ 3 ) t*.y hare** 

*&fctt. 7 'J 7 rny'7?7 0 8(43S$iJWtC«»lll 7 

•04^>ai*tBjft4J't«'tnt:v hat-rs. 

[0143] tmzWVz? =5-7- F£BI§£K&tM y 

•y h^»###SIS59t'-y h^Hll,S9W3E8W- 
4fctf>fc» *7-fe 7 h = 2 5 6 *|j£»fc: JP»tS It* 5 

mzti$> j b i g b com^t^ttiX o . 

[0 1 44] 01 0(i*%HJcy)CMYK^<7)3ifflSr* 
■f. *4J. Z0>i$Wk&. Y (H) a*G«#«)ffcb9 

fcffl^4>*i**»fc iti&\ mmt&mxu. c (^r 
y) ^Gis^wft^onfflv^iii^tLfi*^. 01 
Ofcfc^T, (c) , n (Y) , (M) 

<0j£##3Q«7*n -y 7 8 0 1 J: "338*3iVC , Yre 
v. Vrev, YrevOaS*3W4t4. 36*7*0^^8 0 1 

n 7 7 8 0 1 ^YrevJiJ^ 1 1 1 (ZjR ( K ) j£##3Qft 
7o-y?8 0 2£A7J$i"U fi7D7^802(iY'r 
evffl#&tfWrevaj;Jj*aj-$\ i^idC 01O<7)C 
YMK^XTixCOtjb^JiUrev, Vrev, Y'rev, Wrev 

<n&&-y)Xhh« -mmm?it. ^gs7o 7 7 8 0 212: 

Y • revffi* fc WrevHi^l fcifciWCfl! -otMt 4 . 
[0 145] 
[»33] 



^rev == Y rev ~ K 



[0 146] 01 Hi, 01 Ofi9CYMK^$v7-fA 
fflcO-fy^'-T.^^^'rAS-^'t. 01 lfctJUT, 
7n -y 7 9 0 1 (i Y ' revj&ft&tnffrevjfcft£^WK 
0, K^&l/Yrev^S-^fig-TI,. 
K , YrevjS»Jiita!Cfc i 0 4*5*14 . 

[0147] 
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L 2 J 



[0148] -?■ LT, Yrev&MK Urevj£#&t/Vre 
v&ttbbi>lzy'V'v7 9 0 2l l ZXf)ZtL. 7o-y7 9 

0 2tic, y, M&&*ftaeti. -mmx'it. 70 
•y 7 9 0 2 \m&v$mzmft&. 

[0149] 0±cr,^m7'V3-tXli3^cr,^ bMZ 

(Mx(^7h/ns^'4, 5^«)fe36»{ctar 

[0 150] 

[01 ] *5K8fcJ:i^NII*tt^f'A<07*oy7BI'C 
*4. 

[02] *5M8fcJ:4i«i«ctt^f A<07*o.y^Brc* 
4. 

[03] J: 4 feE^7 yXf ^<0-||»Jco 

7D7 70T*£>I>. 

[ 04 ] *5Ma(c £&7**7— K WMWO-Wt ip* 
7*D7 70'C*fcl>. 

[05] feffi«»C0«jRjS^*a7ct4fcftt3f(||B$ii 

•f7D7 70T'J)l»„ 

[ 06 ] * 7- <0fl!W)ffl^S?t7* 

O7 70T*fcl>. 
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[H7 ] mm&^mtzmfth KMzmm § *u 

a v*-7sm^m&~m<r>w>wk : K~$-7u 7 71 

[19 1 mM&<nmkmt*u%thtzfr<7)*m\<7) 
a vrt-x^mw<^mm<nm*m7v ? 71 

mm^-m^-t /o >/ 7 mxh I o 

[11 1] C'MYKfef iffl^aB^ y^'-^^i 
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1 0 4 A~ 1 0 4 D 7*7- Kfe^PsI^^ 
10 5A ^flbfctta-T*- 
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504 H-27D-y7 
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6 0 0 A WN-X^Jt 
60 1, 6 05 %W& 
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70 1, 7 04 M»§§ 
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